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Abstract of WO03050106 

A coumarin compound represented by the 
general formula (1); a process for producing a 
coumarin compound represented by the general 
formula (1) via the step of reacting a compound 
having an aldehyde group with a compound 
having an active methylene group; a luminescent 
agent for organic electroluminescent elements 
which comprises a coumarin compound 
represented by the general formula (1); an 
organic electroluminescent element; and a 
display panel and an information display which 
each employs the organic electroluminescent 
element. General formula (1): [Phi] (Z)m (In the 
general formula (1), [Phi] represents an aromatic 
ring, heterocycle, or a combination thereof; Z's 
are the same or different and each represents a 
coumarin residue represented by the general 
formula (2); and m is an integer of 2 or larger). 
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(57) Abstract: A coumarin compound represented by the general for- 
mula (1 ); a process for producing a coumarin compound represented by 
the general formula (1) via the step of reacting a compound having an 
aldehyde group with a compound having an active methylene group; a 
luminescent agent for organic electroluminescent elements which com- 
prises a coumarin compound represented by the general formula (1); 
an organic electroluminescent element; and a display panel and an in- 
formation display which each employs the organic electroluminescent 
element General formula (1): O (Z)m (In the general formula (1), <p 
represents an aromatic ring, heterocycle, or a combination thereof; Z's 
are the same or different and each represents a coumarin residue repre- 
sented by the general formula (2); and m is an integer of 2 or larger). 
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25 6 6 nmttiftfcftiRII* ( e = 7. 4 1 x l 0 4 ) & Zfi&ytM-Jz WWIM S nfc o 
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a Cppm. T M S ) »l. 23 (12H. .) . 3. 43 (8H. ,) . 6. 

„ * n I 9 H rtd> 7 33<2H.d).7.46 
SS (3H. a) ■ f - 60 l2H ' aa ' ' 

M 7. 51 (2H. m) . 7. 69**7. 61 <2H. m) , 7. 7 1 7*1! 
7 . 73 (2H. m) , 7. 76 (2H. •) « 7 . 8 9 75M 7 . 90 (2H, 



15 9 
20 fco 

T8»m«ac»««* (.-•• 23X 10 <) *««*«**■«***• 
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b 6 (ppm, TMS) *« 1 . 24 (1 2H. t) 3. 44 (8H, q) , 6. 
56 (2H, d) , 6. 61 (2 H. d d ) Rtf 7 . 6 0 71S7. 82 ( 1 2 H, 
m) ©fill: ¥-9J)m&2tltz. 

%m\z. mytm. fsytM & lt. yt\t^mm^, xmmm. yt^y^)i 

10 

Sffifll 1 0 

N, yit'J^^T^xt: KS^'m-7irl/>y7t h ~ h 

u;u»cf^^.x, -^n^n, 4, 6 -v* h*->+mj ^ur^^t k 3. 65gR 
15 U4, 4 ' - t*7i-;i/7thzhij;i.2. 3 2 g&m^f£SX9Vtemmmiiz& 

7 MUfctf&ft;*^ Ml^iMLfci:.! 3. ^tl^'tl, iS3 7 1 nmR^4 
20 6 O-nmtti&fcftJRttfc ( 6 - 6. 1 6 X 1 0 4 ) K.TSm.%m*tfmm £ tlfc. 

v'J >ft£#Ki 3 3 5 4 3XKSlL&£, * fz . 4 3 4t#jfiC» 

□ ^A-d^Klfctt^H-NMRTs^b hJ^ISUfct ffc^->7 
25 hfi (ppm, TMS) #3. 89 (6H, s) , 3. 93 (6H, s) , 6. 
33 (2H. d) . 6. 48 ( 2 H , d) > 7 . 69 (4H, d). 7. 83 
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( 4Hl d) ROC 8. 1 9 (2H, s) ©Mfc 
£ffi0J 1 1 

2 _ t Ho*->t7hr^rt H 3. 4 g *fflV>fctt*tt**« 1 
4 2nm#Ii:»W (a = 3. 5 2X10*) 

*fc, l*eDSC»*H:J:DM. ^^Wa^iMI^lfc^^ 
^C^U >fls**tt2 0 3 7122 0 sricMA*. 4 4 6t#ifii:^^. 
16 1tftfiC^X*M**tfe. S&fc, **Klbfc#oT*DO*JI,A 

pm. TMS) *1. 44 (1BH, .) . 7. 47^8. 29 (HH, 
m) Rtf8. 6 7 (2H, s) OttiC tf- * tfilftS ftfc. 
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mmrn i 2 

5 N, N-yIf;i/75y*Uf^7Jl/fkHR^m-7irl/>y7th^h 
iJJH:ftAT. tn^etl. 6-tert-^-2-kFo*yt7h7;l'f 
tH7. 0 gR^p-7i-k>-/'7t h-h'J^2. 0 g ^fe^^Ji^JS 

u > its ®<o &&&&&& i . 4 3gt#e,nfco 
10 o , &&k: Lfrtf^xmttri/ymmiz&vzpimi&ivLx* 

5 1 nm#ifil:©JRi^ (e= 4. 2 0 X 1 0 4 ) K: £ ft ® * # gi ?H £ tilt. 

*0iJO^^'J ><fk^te3 3 9 TIM 3 4 1 t; tCgfi^ £ , 4 5 9 "C ttifi Kl . 
15 1 6 3 < Ctti5.\Z%7 7>m&&*7r;Lfz. 2<biZ. ftfeiz Lfc^o d □ 

*JUA-d^i&f£:fctt<5 1 H-NMR7 > ^ h ;U £ SO ^ L <h £ 3 . ft^->7 h 
<5 (ppm, TMS) 1 . 46 ( 1 8 H , s) , 7. 50 (2H, d) , 7. 
8 1 7!>M 8. 00 (1 OH. m) , 8. 5 1 ( 2 H> d') &tf 8 . 66 (2H, 

s) <D&m\z \d-?tfmmztuzo 
20 m&i£&\z®ti, inmmwizwwm±Rztmytm*:*m?z>*w<D9-?v >it 
■sm\z. fg^^ji lt, mx&. Tt^^ftim^, ^liii, ft^^ju 

25 
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6 6nmtfffilcM«* (a = 7. 8 6X10*) fctf*^****"**- 
^ J(0 ^U >fc**tt2 8 3M2 8 81CIC«A*. 4 5 5T:ftfiK»M*^ 

i i T^fffiK********!'*- fflicifc^TfoD 

a (ppm. TMS) #1. 23 (12H. t) . 3. 44 (8H, q) . 6. 
56 <2H. s) . 6. 6 1 (2H, d ) . 7 . 3 4 (2H, d) . 7. 50 
(2H, t) , 7. 6 2 (2H, d) , 7. 63M7. 7 8 (8H. m) 
7. 94 (2H, S) 



1 4 

<i7 "7 U >flS*&4*J> 
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m-7i-l/>y7thrhU;H;ftxT3" -i/T J * 4 - ( 3 - > 

7/^5 L ^7x-^) - p-f;ni-iH. 8 g £fflV>fc^*MJ||J60iJ 1 

w-*£H«fcEj&£ii-fc£ £3, <b¥5£ 7 sxmztiz z<D&mo?^ <) Wb£ 

6 6 nmftiSlCKJRS^: (e = 7. 90X10 4 ) Rtf * ttfc. 

i«©DSC»#fi:«fcD»j!&. ^7^fegt.jiSR«»M*lltl/fctC5. 
U >ft^lli3'l 0 712 3 1 6 ICfC 4 5 6t#il^fll^$, 

10 1 2 9 , C^ifiJC^7 7.^^^$r^Lfc. £ £ K , Saill/fcibT^ □ □ 

5 (ppm, TMS) !)U. 24 (12H, t ) , 3. 45 (8H, q ) , 6. 

57 ( 2 H , s) . 6. 62 (2H, d ) , 7. 34 (2H. d . ) , 7. 51 

(2H, t) , 7. 6 17157. 64 (2H. m) . 7. 7 1 71M 7 . 78 (1 
15 2H, m) Rtf7. 9 5 (2H. s) (D&W IZ hT — i7 ifiWi^ £ ttfc. 

1 5 

m-7i^U>v^7t hzh"JjKcftAT3. 3" -y->7/ ^Jkm-;? 
25 -7i-^3. 1 g *ffl<r>fc«^tt*E«B« 1 K*5»**£l^*te£JS£li-;fc£ £3, 

-ffc^sc 6 o n-s c w^bj©^ v 'j >-fb-&^<oj^nfejga*<2 . 2 gWf *>n 
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6 7nm#fifc«*«* (--7. 5 9X10<) 

fi (ppm, TMS) #1. 23 (12H, t) . 3. 43 (8H, q) , 6. 
54 (2H, d) , 6. 58 ( 1 H, d ) , 6 . 6 1 (1H, d> . 7. 33 
(2H, d) , 7. 52 (3H, m) . 7. 61 (2H, m) . 7. 63 (2H, 
m )'. 7. 73 (IH, m) . 7. 75 (IH, m) , 7 . 7 7 (2H, s) . 
7. 8 7 (1H, m) 7. 9 2 (1H, m) ©Mfc 9 



1 6 

<9-? 1 ) y\"c^m> 
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6 7 n mttififcRiRS* ( e = 7 . 67X10 4 ) hfc. 

#0j(Z)^V'J >it&®\* 2 9 5 7bS3 0 0 X 16 * £ , 4 4 i t;ttifi 
5 1 4 3 t;#j£K:;tf ^ £^Lfc. S £ SmiC Lfc#o □ D 

<5 (ppm. TMS) j&* 1 . 22 (1 2H, t) , 2. 26 (6H, s) , 3. 

43 (8H, q), 6. 5 57516. 5 9 ( 4 H. m) , 7. 27 7b S 7 . 3 0 

' (6H, m) , 7. 4 5 (2H. d). 7. 5 47iS7, 59 (4H, m) , 7. 

10 7 4 (2 H. s ) . 9 0 (2H, d ) <D#fi fc? — ^ $ tltz. 

17 

m-7izv>i;7thz h u;n:m9, 10- fx (3T->7;/f> 
7>h7t>4. lg ^ffl^fc^tt^WI l K&tt-S il^lcixffc 
£5, -fb^jCl 0 1 T^^n^CO^BjO)^ VJ ><b£^tf>i« fefcS.fi 

an . 7 g#£*ifc. 

7 2nm#ifil:KiRffi^ (a = 8. 4 8 X 1 0 4 ) nfc. 
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#0)]©^-? 'J >fc-&1fctt3 8 4 7iM3 8 g'CJcB*^*. 4 4 6lC#ifi£##£S. 

i 5 6t:ttiftfc#?*<E»j&**b&. ^^i- SSCUd^t^o 

6 (ppm, TMS) tfil. 22 (12H, t) , 3. 42 (8H. q > 6. 
56 (2H, m) , 7. 35BI7. 82 (2 OH, m) IkZf 7 . 92 (2H, 

e l \z *3 w- b^h/a tt^&mmmm *r & u t *r /b -e » s . 
mmm 1 s 

*n-e-*n, 1. 1. 7, 7-f h7/^-8-tFD*->-9-**5 

^ h;Hfcat^^^^^ h;p*aSJtUfct^^, ^n^*n, i£g4 3 4 nm&tf4 
9 7 n mttifiKMH* ( e = 8 . 4 0 x 1 0 4 ) Rtf «tt«**««*Snfc. 

a#©DSC»«fK:«k«3»jS. ^5X<e»J^R^»»^*»l*L'fct^5 
#0ij<7>? 7U ><b^*»4 3 9 3 7iS3 9 StlCS^^. 4 4 7 TC #ifi \Z KM & * 
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<5 (ppm, T M S ) 1 • 3 7 ( 1 2 H , s), 1. 61 (12H, s) , 1. 
78 (4H, t), 1. 84 (4H, t). 3. 23 (4H, t)» 3. 31 
(4H, t), 7. 26 (2H, s), 7. 6 7 7517. 7 2 . ( 6 H, m) fttf 
7. 7 2 75M7. 8 4 (4H, m) <75&®(C tf— ^ $ tlfz. 

v&ytffl* ftxmt lt. 7t<b¥ffjfi£. *R&«fi!i> ^^7>r;u 

10 

HMfiaj 19 

'J >{fc£rti> 

XX. ^rtl^tl. 1, 1, 7, 7-rh7^f;i/-8-kHo+y-9-*;|/ = 
15 )V=L U ij J? > 5 . 5 g R 5 , 5 " - J? > 7 J * )V - [ 2 , 2 ' ■; 5 ' , 

2" ] -^-^^x > 3 . 3 g &m^tzskn-\*mmm 1 fc*5w*£iRi*fcRfS 

20 i7 N;i/S.Z>'m^^^^ hJI/iHHifciCi. tn^rtl, 5 0 5 nm^^5 
7 lhmftifii:fiRi^ (£ = 1. Oixi o 5 ) SM^i^^ii^^fc. 

>{fc^te3 4 5 7136 3 5 1 V\ZM&&* 4 3 2 t: tfifi K £ , 

l 7 6t#jfii:^77ii,«&7Plfc. SriicUfc^oT^ d p 

25 d i$ff£K::fctt<g> 1 H -NMRT.^ h )U ZMTZ L fz t C 3 , it¥zs7b 

6 (ppm, TMS) AU. 32 (12H. s), 1. 58 (12H, s ) , 1. 
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7 7 (4H. t), 1. 81 (4H, t ) , 3 . 24 (4H. t), 3. 31 

(4H, t) , 7. 14 (6H, m) , 7. 58 (2H, d ) Rtf7. 83 (2 

h, s) ©fifict:-^^i8 2nfc. 

set- a fcafceettoTUSft* seat's. »i»tt»c«nfc*CT©feu >\t^m 

10 ^ifi^J 2 0 

mmm 1 7is^ii^j 1 9 9»& 1 9ig©^vij >ik-etw<D ^fn 

-ft#5£ 7 6 4 Rtf<b¥3 7 6 5 "T?3SS n*>Si»{b-&#lfco JbSB 
4 1 2 n m{C©iK8B*£» 4 6 2«S 4 7 9 nmlCt^I^Sil/fc. £ 

25 cls**. 7 e 4atfftf S 7 6 5i?3tsn*aa^«jo»*^tt. ^n 
-en, 3 i 8*035.^3 o 8 tt, ^ro^sjo^^ u y^t^^^itmvcm *>fr\z 
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ft*3t 7 6 4: 



5 




CH 3 

2 1 

10 <fiELif> 

L/tl 6 On mOlR-I TOlI^WtS^^XUlS^tiyj^ 'J fti^K 
tt*. 7-fe h>fttf±*y-;U£flH>T*H#:ifi*«fciJte#U «tt 

S&^S^rt^r 1 x l 0 ~ 6 T o r r *T«ffiLfc«, 7JU:*>/®2i 
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IfiU5XlO-'Torr STMJElfcXSiiilWtilf 

5 tit. ftfS 7 6 6 T«$n§hU7i^;i/7 = >iai* («T. ttpt 

EJ tmi-TZ. ) £ 6 0 nm*T?&*l>TIE?LffiA/*&2IJB 3 ^r^figbfc. 51 

7 6 7 Tt^nS >\t^m (£4T> TPY-ADJ tB&IH-T 

<g>. ) <h££»tfcT 0 . 5:1 0 0 ftS 1 . 5:100 CO (® ffl \Z tz Z> «fc 5 KlJ¥£ 
10 2 0 nm*^^^^LTIE?LffiA/fiiMl 3 fcfB*T*5S3tH 4 £J&fi£bfc&, 

ssfc, hux (8-*yj;5-h) a (wt, fAiQ 3 j 

IH-T*. ) ?S3 4 0nmJ-e||LT, Sift)! 4 S m^Si A/$ai£)l 

5 =&^fi£L/to 
ffc¥£ 7 6 6: 




-oo 
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it^X. 7 6 7: 




#7^5 -V A£ ZOimfr-V^n^nmZ 0 . 5nmMl 5 0 nraJTHL 

io g§©*-?>j >fc&y>&mw&v, PY-ADfc'^jieisi^ti^iELif 
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^. 1 : 



iU (Mil 
It P 1 


(nm) 


(x, y) 


mm 

(cd/m*) 


WE. 

(V) 


m± 
torn 

(Im/W) 


c%) 


(B#ffl) 


(°C) 




<b^x£21 


507 


(0.265.0.555) 


1357 


6.2 


6.2 


4.0 


40 


213 




<b^xt24 


490 


(0.256.0.375) 


301 


4.5 


1.9 


1.1 


14 


196 




<b^5U2 


521 


(0.308,0.559) 


1211 


5.3 


6.5 


3.2 


300 


241 




<b^zfc210 


490 


(0.236,0.442) 


645 


4.9 


3.8 


2.3 


67 


275 






489 


(0.217,0.447) 


894 


6.2 


4.1 


3.2 


10 


241 






479 


(0.240.0.337) 


335 


4.8 


2.0 


1.4 


5 


203 






460 


(0.175.0.210) 


386 


5.0 


2.2 


1.9 


0.62 




*t Ha 



sica^nst^!), xmommE Lm^-hMm^mmE Lift, tfcic, 

0. 17 5, y^O. 2 1 OOtKfi*Cffill/tl>fcOi:j»UT. 
ELim k^O. 2 1 7 75 1 0. 3 0 8 , y^O. 3 3 7 751 0. 5 5 9 t, 

WI©WlEL$?tt, lr»-rn%>, tt»E*E£EP»J-r*£, 3 V 
10 b, 10VT10. 0 0 0 c d /m 2 ZM * , 1 4 V # jg T * Si J5? ffi <Z) 2 0 , 0 
0Ocd/m 2 i;ILfc. * 1 K :fc -5 rjup^j ©|i;ibn§ £43 D , #0iJ<D 
W«EL$ftt, ttffi&&l lmA/cm J T£t»Iftt5t. £»£*S^T 
3 0 0 755 1. 3 6 0 c d/m 2 t)OlilfSSSl. ^t<D t * W^^J^Rtf fl- 

15 fc. -ft^5£2 i , <b#5£ 2 2Rtf<b¥3t6 lts^ns^TU >fb^»Jfflt,^ 

W*$E L^te, tn^ft, **8&<S*«6. 2 lm/W, 6. 5 lra/WR^4. 
1 lm/WtBfc*oT«<, n««^S»*tt^'fft , b 3 XtttAT^fc. 
*«0»lEL*fK*l»TI4, fg7fcte££LT#l^L, iH*S^ (3. 100 
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c d/m 2 )T-|g»jUT f©#< tfi 1 0 mm&>±<Dmfii&BV . ligt!j£W#5 

n&a>ofc. -ft 2R^bfS2 i o -c&znz? u xt&wi&m^zm 

iEL$f©iii|rttiKS<. ?U#j«g3, 1 0 0 c d /m 2 Tgglfj Lfc £ # 
5 0#*tt6 7 7iS 3 0 0«fMt*«66n, * Ac, *lWT*S 3 0 0 cd/m 
2 T»Iit5 fc, 2, 0 0 0 71S1 0, 0 0 OiSjHI ft #ffc*wUfc. 

cniC^UT, «!J$JlfIg 3 , 10 0c d/m 2 T*!§K!/jUfc<h#<7)**!l<Z5W«E L 

JUM 2 2 
15 <fiELif> 

^JS0iJ2 1 KiJtt*£H:»fcLTW«Lfc»«l £lxiO- 6 Torr£T 
«ELf:K$IfglOWiI«Irt^L> ffiI2iLT©ITOffi^i 

K.^riEffl-7^^*ft»L/fc», *-#>***itaii/T, at* i is**** i to 

20 ^d>/7-> (£IT, rcuPcj <hB&f2T-5. ) £ T P T E £ £ ZL <D WS^T-e 
n-"€n»3 1.0 n m&tf 3 0 nm£T^«LTIE?LaEA/iiiij£/I 3 «r^fi£L*c. 

t PY-ADc^IItk 0 . 5:1 0 0 7!/S 2 : 100 TJ¥ £ 4 0 n mST^I 

25 CJ:0, $8#H4"vM$-ti-T, A 1 Q 3 teJ;-&/PcE 4 0 nmCDfl^ffiA/'&wii 
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m?±i*zx : 7xm%.zf%ftm&<t®m\z& oritur 7mm<nmmE Lm?& 

it¥#. 7 6 8: 




10 



Wm& 2, 4 0 0 cd/m 2 l:, 8 5 X: TSCfftf -5 K 4 0 0 c d / 

2 fd^-r. 

IS 2 • 









mm 










(WIB) 


m m 


&m(nm) 


(x,y) 


(cd/m 2 ) 


(V) 


(LmAV) 


2*3K%) 




8 st: 




<t¥& i 


459 


(0.164, 0.153) 


537 


8.3 


1.8 


4.1 


8.9 


32.5 




{b*£j$209 


466 


(0.171, 0.253) 


535 


7.5 


2.0 


3.1 


7.1 


31.6 




fl^5t 41 


456 


(0.164, 0.251) 


716 


7.7 


2.7 


3.7 


17.7 






tt3*3£ 29 


456 


(0.163, 0.159) 


558 


7.5 


2.1 


3.0 


9.3 






75 


459 


(0.176, 0.196) 


466 


6.9 


1.9 


2.6 


14.6 






{fc^5S 81 


466 


(0.161,0.191) 


915 


9.5 


2.8 


4.3 


6.7 


*■« 




ft^itioi 


466 


(0.163, 0.206) 


670 


6.8 


2.8 


3.0 


23.3 








449 


(0.180, 0.194) 


335 


7.7 


1.3 


2.1 


5.0 


8.9 


n m 



WO 03/050106 PCT/JP02/12918 

265 

&. c i e x y &mm±\zi$rt zztytoimmz. ztmommELm^-om 

xrt*0. 18 0. ytfO. 19 4t, -a fcWfeifcK&eUT^ 

tz(DlZttl>T, ##J<Z)W«8E Lm?\t* x-**0. 1 6 1^50. 17 6, y^O. 

5 1 5 37iiO. 2 5 3 ^?ftb. n&&x\tw&tffr-2rzm&i&iz&mLx 

^tz. t Qt>W* <t¥j£, 1 . <b^5£ 2 9 . it^ft 7 5 TklSik^'R 8 1 T^$n-S> 
*3tt5 x&tfy 0 . 2£TtU9. ffeMt LTfflfe«g^t;int 

10VT10, OOOcd/m^SA, 1'4 V#ifitI^W!lfi)2 0, 0 
0Ocd/raM;Il/fc, ^2© rjtffgj offi \Z& €> *l<5 1 43 0 , *#)<Z>3r$$E 
L^^? tt, mgft^S 1 1 mA/cm 2 T£HII()t5t, MlCfel^T 400 
75S9 0 0 c d /m 2 fc Wig £ ^ L- , -E-<D £ ^om^SM&tf^gBM^^ 
15 *>, *fHi<z>*r*£E Li? £W!ci;:±Eo Tv>fc. tofctt, *b^5£i, i"b^5$;2 

9RcMb^5£8 1 T3E5*n<g>* V ij Wb£^£flH>3W$E LPjWi. fei^StC 

^nxus dt«&:< , m^^Rtf^fi^^a*. *n-?n. 1. sti 

S2. 8 lm/WW3. 0 7154. 3%t, MM<D^WtE L^f-^^SLT^ 
20 *0iJC9#fllE L^fl:i3^Tli, ^^^l/Tflll, i§ffg[ (2. 4 0 0 c 

fg#> en&^ofc. 8 5tTffiiifci^. *b#5£ i &oqfc#3£ 2 o 9 ti^n 
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mE L$f zmmxtz z. tzvom-ox^z. 
mmm 2 3 

5 <«EL|f> 

2 1 fd is * t. mmz LTW«ILfciS« l^lxiO-'Torrif 

I*JBfi!6fl3v;***S*Lfc». *iPf»LT. 1 fciSttS I TO 

mm&G-r&m^. jEnmx/tommmttt. it, cupc tTPTEt^no 

10 HFTtn-fft** 1 0 nmR^5 0 n m * L TIE?Lffi A/«liilJI 3 

l»fn*tA 1 Q 3 t&M&tt. 1 : 100T*J?£20 nm* UlEJLii 

H4^MS-&T, AlQ 3 l:i5lS40 nmCffftA/illil^filcL 
15 fc. mMM2 1 fc^tti tRI«CLTl»«6 *JgJ*Lfc«. ^^^H^i 

J8r< UT#Sn&^T«E LSBiMct?*. HJS^J 2 1 \Z %> ft 2, t m US \Z Mlfh 
20 £BW«2:4, OOOcd/m 2 !:, 8 5 *C TUtifcT 5 tc « 2 , 40 0 

X. 'Aftwm&ftytMXb&N, N ' - U F>$ffll^fiE L 
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* 3 : 









epiramff ftgBS^ f#tft 


(W?M) 


vm ™s 




(x. y) (cd/m 2 ) 


(V) 


(lm/W) a^(%) 


8 5<C 




it¥& 21 


514 


(0.298, 0.585) 1027 


6.8 


4.3 2.8 . 300 


80 




<b^S 22 


527 


(0.301,0.624) 1619 
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